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Examiner: Marcos L.Torres 
In re Application of: Lior BAUSSI Group ah Unit: 261 7 

Serial No.: 10/5.16,926 Attorney Docket: 37160 

Filed: July 14,2005 • " ■ ( pre v.: 340/04299) 

Office Action Mailing Date: October 5,2006 

REMARKS 

Reconsideration of the above-identified application in view of the amendments 
aboveandtheremarksfollowingisrespectMly requested. 

Claims 1-23 and 25-49 are in this Application. Clauns 4-10, 21, 22, 32, 
and 39-42 have been rejected under 35 U.S.C.^ 112. 

- Claims 1, 20-26, 39, and 43 have been rejected under 35 U.S.C. § 102. 
Claims 2-19, 27-38, 40-42, 44-47 have been rejected under 35 U.S.C § 103. 

Claim 24 has been canceled herewith. . 

Claims 1,2,4-10, 12,25,26,31,39-44, have been amended herewith. 
New claims 48-49 have been added herewith. 

. K_nsc.$l 12 Rejections. 
" Claims 4-10, 39 and,42 were rejected for the use of me word "about". This 
word has been deleted from the claims. 

Claim 8 was rejected as unclear because of its dependence on cla,m 7. Claim 
is amended to depend on claim 3/ 

Claim 32 was rejected as being unclear for the use of the term drther . The 
Examiner is correct that on, interpretation of the term is to "randomize" However, as 
sh own in the enclosed ancles, the term "dither" also means a periodic frequency 
change which can be of TO ha P , Since the present invention can utilize other than 
random dithering the term is not amended. 

Claims 21 and 22 were rejected as being unclear for the use of the term DC 
level" The applicant submits that this term is clear in its context, as shown by the 
examiner's correct interpretation-of the term to mean "ISSR". Therefore, the term . 

notamended. _ , 

Claim 30 was rejected for reciting "each first units". Applicant does not find 

. this termin the claim. - k 

Claim 31 was rejected for not having antecedence for the term "any two of the 
firs, units". Claim 31 is currently amended* supply such antecedence. However, 
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Serial No.: 10/516,926 Attorney Docket: 37160 

Filed: July 14, 2005 (prev, 340/04299) 

Office Action Mailing Date: October 5, 2006 

. , „f th* claim before amendment was clear also 

Ar^nlicant holds that the language of the claim oeroie 

implicitly from the original claim. 

Claims 1, 20-26, and 39 »ere ,eje«ed as being anticipated by D«h 
WWA Applicant amended the claim .0 reci«e that "the * .east one fit* and a 

„l»„weircuitty that enable the first and second 
least one second mut.compi.se .^telaphonyctcmtrytn 

„ niIS ,<o exchanged over ., non-««.ephony channel reapona-ve » the * 
generated by tie cooler, which data enables —cation with the grven firs. 
L via conventional call phone ...ephon/'. Applicant submits ma, Dash does no. 
articlpateadirecfionfmd^sys^ascun^nttyclataedinctaml. 

Rejected. Cairns 20-26 and 39 dq*»d on claim 1. and are pafcnuble over Desh 
at least for the same reason that.claim lis. 

Claim 43 was j**** by K * S "" 0 ' ' 

AppUcan. amended the. Caim <o recite ft* "the transceiver of the second phone of me 
plurfHy of phones fcarreceivesan—uon signal, transmits a,igr^ compnsmg 
La mat ena.es me to phone .0 esttbBsh convention* ceU phone communion 
with tire second phone". Applicant submits utat Katsuno does no. anhepata a 
communication system as currently claimed in claim 43 

.1 ' ■ ■ •■' 1' * ' ' 

»n_cr tj 101 Rejections 
The rejections under Section 103 «ly on Desch or Kafcuno, in combination 
v*h Donath, Mloul, Tachftawa, and/or Brodie. The Applicant submit, that none of 
these reference*, alone or in comb-ion vnur any of .he other c*ed referee, teaches 
of even hints to a system as currently claimed. ., 
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In re Application of: LiorBAUSSl Group Art Unit 2617 

Serial No.: 10/516,926 Attorney Docket: 37160 

Filed: July 14, 2005 (prev • 340/04299) 

Office Action Mailing Date: October 5, 2006 

In view of the above amendments and remarks it is respectMy fitted that 
claims 1-23 and 25-49 are now in condition for allowance. A prompt nottce of 
allowance is respectfully and earnestly solicited. 

... Respectfully submitted, 

... PoJLS*^ 
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MaxinVDallag > AEILNOtSS > MI^ OC QNTRQLLERS 

^.not ncmM F rc EMC EMI. electromagnetic compatibility NOV *J, tuua 
Keywords: spread spectrum, oscillator, DS1086, DS1086L, FCC, eml, cm, eie a 

The Effe^of Adjusting the DS1086L's Dither Span and Dither 
Frequency on EMC Measurements 

tfie way power spectrums are measured. 
Introduction 

The DS1086L is a 3.3V spread-spec^ a 

^Tty^^ 

spectmm with lower peak power levels. 

parameters incurred due to the way power spectrum* are measured. 

j)ither_Spm and Frequency in the Power Spectrum 

Mating a square ^ "TJ™**(t ^g^fSe^f^^T 

fejbol£ ffl feg^^^ ^S S :nw»* »» fr^W f f n) determines the ^ ^ff 1 ^-. 
t^TrZw^nw and the dither sMirf^^eterminea the bandwidth of the signal about the fundamental 
-^^^^^SS^. lines betew the original output frequency. wh«ch is 

consistent with the downmodulatlon scheme of the DS1086L 
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b) Spread Spectrum Source 
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c) Increased spread % 
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Frequency (MHz) 
d) Reduced Dither Frequency 



figure l. Spectral components of non-dithered and dithered oscillators. 

The oeak oower attenuation seen in the power spectrum of a dithered oscillator Is derived from the fectthat both 
S dXrSand 1£EZ osdllatorsdeUver XTsem. amount of power Into a given ^:£^J«Lr is 
«~ab*?ftNaym iai delivers all the stanal power at one frequency. The dithered signal's (Figure lb) power is 
See vlXtlp'J Si iSes w.S?a kTer power level terea* Individual spectral few. Bo* -m*"0»e 
3tt£ percentage (RgunTlc) and reducing the dither frequency (Figure Id) increase the number of spectral 
lines, which reduces the power of any one spectral line, 

A formula for calculating the expected peak power attenuation versus a narrow band source is given by. 
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Peak Attenuation (dB) = 10tog, 0 



(■ 



D%*0 



D% is the dither span (e.g. 4%=0.04) 
f 0 is the output frequency 
f D is the dither frequency 

, „. s fonnu.. is only accuse when the dither l*^"* jjjgi^^ J- »" e ~ 

measurement bandwidth. This phenomenon Is described betow end Illustrates oy rigur. 
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Frequency (MHz) 

a) Ideal dither frequency 
1 spectral line per 
Measurement Bandwidth 



Frequency (MHz) 



b) % Ideal dither frequency 
2 spectra! lines per 
measurement bandwidth 
with % as much power 

Zl each. 



Fig ure 2. The Ideal dither frequen cy and the effects of dithering * lower frequencies. 
The Effects of Measurement Bandwidth 




Improves the analyzer's ability to discern neighboring frequencies 



The resolution bandwidth used during measurements on^d-sp^rum osdtotorshas a | profound^ effect on 
the levels measured for two reasons. The first reason Is the resolution bandwidth , used J" • "JJJSJ* |ts 
determlnes what is narrow-band and what is a wide-band signal. If a signal that has • lOOHi g* ,ts 
frequency is within the range of a 1kHz bandpass filter, the analyzer can easily detect be power lever of the 
entire signal by taking one measurement. This makes the lOOMz signal narrow band with respect to the 
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analyzer's current sorting 

analyzer will read only a portion of the ^^S^^SSSw ishouW be set high enough that the signal 
irithki one resolution bandwW*. ™"2lt^^T"*l E^im?rove^e n twlll be kssursd because the 
being measured is wider than *f™^°J S^Se^'vlS.^e non-dlthered signal, but It will not 

The second relationship between *e r~ 

greater than the resolution bandwidth I ^ towert^We ^ o^e measurement bandwidth, the power 

This condition is true because when multiple spec^Mnw exist wwhin ™™f™ as one 

from all the spectral lines within tM imtmnMnl ^ d S ffl Tt£ the rSutlon bandwidth, 
spectral line within tte bandwidth (Figure 2) .Thus ™**£Z££ffi! £fi£ frequency as Identified by 

should not be lower than the. resolution bandwidth. 

Often, the measuremen t ^^^^SS^ ^^T^^T^' 
Part 15 requires that frequencies be^w 3pMMz ^^^TS!^Z!ZS^t bandwidth. The dither 
frequencies between 30MHz and 1GHz are measured using a ^^^Xe^^settlng and the master 
frequency of the DS1086L is between 4.1kM* and j™"**"""* ^vsnw^ple spectral lines per 
oscillator frequency. For measurements above 30MHz fee* ^^Sh^Jg^ettlng. The lower dither 

STcTSS'ngs sKe n a ^^'^^Sf^^H^H^^S^^^"^ *££5L below 
measurement bandwidth. ' 

The Effect of Spread^SpWc^um Oscillators on Harmonics Measurements 

A sine waveiappears in the ^«n*^ 

the power of the signal^ square wave .with the »m« ^e^, r»$a wnqa meni* ^ r k 



where n is the n th odd harmonic* 



.. t ^ ***Akm™*i benefit related to measured harmonic content. The bandwidth 

Spread-spectrum oscillatorscan see ™ •JJJJ^^ number times the bandwidth 

of the odd harmonics of a frequency modulated square wave is eqiw ro n f^™ J '"^ . f ^ 

phenomenon Is particularly Important when the/examining «be MdMator using the ^^|, F ^ a m J?! urement 
Kwidth. As mentioned before, there ari always ^^PJ^SJ SaCS^M at 

X^^J^s^r^ tor^H that there Is only one spectra, line per measurement bandwidth. 
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key — Narrow spectrum 
ass Spread spectrum 



2f, 



Harmonics 



4fc 



F/gure 3. Spectral content for dithered osdll*tqr harmonics 



The reason that a non-dithered signal, such as a low jitter crystal oscillator, does not ^"^^^ ^n wlSh 
baXldTh Phenomenon Is that the bandwidth is much narrower than the measurement bandwidth to begin with. 
Xn lookina at the 3* or 5* harmonic, the 3x or Sx slgnalbandwldth is still narrow band compared to the 
35£m2££* bandwidth so all the energy Is stHi being detected within one measurement. 



Conclusions 

■ ■ • ,k.. . 

The DS1086L is a spread-spectrum oscillator that features the ability ^ change bath the dlthe, -spanand the 
ditner frequency. Changes to the dither span and frequency can be used to optimize ^ measured ^1 
^L^rmanrp T hnth the fundamental frequency and its harmonics. To constroctlvely change these parameters, 

^Z^I^u^^^iS^m^ * * •««■» » «* «w*»»' 9 t,m,nfl 

needs. 
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Frequency dithering enhances high-performance ADCs 



Steve Hageman, Windsor, CA 

Since the late 1970s, designed 
have successfully improved the 
effective resolution and spurious per- 
formance of AID converters by adding 
dither — uncorrected noise — to a coiv 
verter'a input and then using DSP tech- 
niques to average out noise firom the 
converted data. The most common 
dithering method adds randonvampli - 
tude noise to an AID converter's input 
signal Although this method works, 
the added noise includes large random 
peak values. To keep the A/D convert- 
ers input out of the saturation region, 
a designer must know both the peak sig- 
nal and the peak dither levels. Even 
briefly saturating the A/D converter 
adds more rionlinearities than dither 



can remove. 



^Another approach adds a dithered - 
frequency, coretanframpU tude signal 
Figure 1 shows one possible imple- 
mentation featuring a Linear LTC1799 
programmable oscillator, ICj, that's 
operated in a VOO (voltage-con- 
trolled-oscillatDr) mode in which an 
applied voltage modulates the center 
rTequency ; You can set theLTGi799s 
center frequency at 1 kHz to 33 MHz, 
making it a suitable dither generator for 
many currently available A/D con- 
vetters. Because the LTC1799* output 
comprises a square wave* its peak out- 
put amplitude is well-defined- 

You can set the random-dither cen- 
ter frequency either below or above the 
signal frequency of interest. For con* 
.version of 8 narrowband intermediate 
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frequency, eithet location may work 
well. For an AID converter that must 
operate to dc, the only useful location 
is above the signal frequency of inter- 
est One approach places the dither fre* 
quency at one-half of the sampling or 
the Nyquist frequency. When you place 
it there, the random noise typically 
doesn't interfere with the desired signal, 
and any aliasing that occurs only folds 
the random frequency noise around 
itself and not into the desired signal 
band. 

The circuit in Figure 1 operates with 
a 20-MHz sampling A/D converter and 
generates random noise around a cen- 
ter frequency of 10 MHz. You can use 
any of a number of techniques to gen- 
erate the random noise, including dig' 
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I Figure 1 A zonor diode, two Stages of amplification, and an FM voltage-controlled oscillator form a constant-amplitude dither 

! generator, \ . * 
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designideas 



ital shift registers and semicon- 
ductor junctions biased into the 
breakdown range. In this 
design, a 12V zener diode, D t , 
generates the noise, which a 
two stage amplifier amplifies 
and frequency-shapes. If neces- 
sary, you can farther shape the 
noise distribution by using 
more complex activerfilter sec- 
tionvIC 1A and IC 1B - After fil- 
tering," the noise modulates the 
LTC1799. Make sure that the 
LTC179°'s power-supply volt* 
age is pure dc and free of ripple, 
because powet'supply noise 
produces nonrandom AM sidebands. 

Figure 2 shows an amplitude-versus- 
frequency plot of the frequency-limit- 
ed spectrum that the design in Figure 
1 produces. Depending on the circuit's 
configuration, you can apply the dither 
to the A/D converter using a small cou- 
pling capacitor or a more complex 
active summing circuit* Although 
zeneirdiode noise generators offer the- 
oretical simplicity, they behave poorly 
in production environments because 
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Figure 2 The broad bell-shaped curve shows a ran- 
dom-irGquency-dithered spectrum superimposed onto 
theLTC1799'8 unmodulated, 10-MHz output. 



their noise outputs can vary gready. 
Even among diodes from the same 
manufacturing batch, you can observe 
popcorn noise, unevenly distributed 
noise histograms, amplitude shifts, arid 
frequency-weighted noise. In a high' 
volume : application, well-specified 
noise diodes, such as those from Micro- 
netics (www.mtcronetics.coni) » may 
prove more cost-effective than xener 
diodes. 

; Once you select a noise diode, you 



can select ampUflcatlort'Stage 
gains such that clipping of 
noise peaks isn't evident at the 
circuit's output If your applU 
cation requires it, you can alter 
the amplifiers' frequency re- 
sponses to alter the noise spec* 
tmm. Finally, adjust the LTC- 
1799s frequencY'setting resis- 
tors, and R,, so that the 
noise-spectrum display resenv 
bles that in Figure 2. Any clip- 
ping along the amplifier path 
tends to add peaks to the edges 
of the spectrum, which indi- 
cates amplitude clipping and 
reduction of the noise's random char- 
acteristics. 

You can add a filter between the 
noise output and the A/D convener's 
summing input to limit inband noise 
or remove any periodic modulation 
that power-supply ripple introduces. 
In a modem, high-performance A/D 
converter, even a small amount of 
periodic noise can manifest Itself as 
a ^80-dBc (declbels-below-carrier) 
6purious responses dm 
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